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(57) [Abstract] 

[Subject] 'In an optical subscriber network system in which 
a plurality of subscriber devices are housed in a station device 
through an optical transmission path using passive optical 
10 elements, optical transmission systems are duplexed at low 
costs . 

[Means to Solve the Problems] Transmitter-receiver units of 
not less than two systems having respectively different 
wavelengths are installed in a station device OSU and a 

15 subscriber device ONU, and the input-outputs of the 
transmitter-receiver units are waveform-multiplexed in one 
optical transmission path so that a pseudo redundant type 
communication path is formed between the station device and 
the subscriber device, and communication between the station 

20 device and the subscriber device using a certain waveform is 
set as a currently-used system while the communication using 
another waveform is set as a preliminary system; thus, in the 
event of any failure in the communication of the currently-used 
system, a switching operation is switched to the preliminary 

25 system. Moreover, the communication path between the station 
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device and the subscriber device, which uses a plurality of 
light waveforms, can be selected from the redundant 
construction and the non-redundant construction and a 
selection of doubled line capacity is also available , depending 
5 on the request of the subscriber with respect to the degree 
of the line redundant . 

[MEANS TO SOLVE THE PROBLEMS] 
[0012] 

10 In order to solve these problems, as illustrated in Fig. 

17,- an optical subscriber network system has been proposed 
in which the optical distribution coupler SC, the optical fiber 
OF2 and the optical transmitter-receiver unit of the optical 
subscriber device ONU are respectively duplexed; however, this 

15 system causes a great increase in costs. 

[0026] 

[DESCRIPTION OF THE EMBODIMENTS] Fig. 1 shows embodiment (1) 
of an optical subscriber network system in accordance with 

20 the present invention . An optical subscriber terminal device 
(station device ) OSU on the station side and optical subscriber 
devices (subscriber devices) -ONU1 to ONUn are provided with 
the optical transmission systems of 2 types which carry out 
communication between station/subscribers through TDMA/TCM 

25 multiplexing system by using light wavelengths of 1 . 3(^m 



(0-system) and 1 .-5jim ( 1-system) 

[0027] In other words, in the optical subscriber terminal 
device OSU, a system switching unit 1 for separating a main 
electric signal to the 0-system and 1-system, multiplexing 
separation units 3 of the 0-system and the 1-system for 
multiplexing the main signal from the system switching unit 
1 and for separating the main signal to the system-switching 
unit 1, photo-electric conversion units (OE/EO) 4, 5 of the 
0-system that are respectively connected to the multiplexing 
separation units 2, 3 so as to convert- electric signals from 
the multiplexing separation units 2, 3 to light signals and 
that convert light signals from the subscriber side to electric 
signals and give these to the multiplexing separation units 
2, 3, a light-wavelength selection coupler 6, connected to 
these photo-electric conversion units 4 , 5, for selecting both 
of the light wavelengths of these photo-electric conversion 
units 4, 5, a control unit 7 to which control signals separated 
by the multiplexing separation units 2, 3 and control signals 
detected by the photo-electric conversion units 4, 5 are 
inputted and from which control signals for switching the 
system-switchingunit 1 are outputted, and an inspection device 
interface unit 8 connected to the control unit 7. 

[0028] Here, the inspection device interface unit 8 is 
connected to an external station inspection device 9. 

[0029] Each of the optical subscriber devices ONUl to ONUn, 




connected to the optical subscriber terminal device OSU through 
the optical distribution coupler SC, is constituted by a light 
wavelength selection coupler 21 connected to the optical 
distribution coupler SC, and a photo-electric conversion unit 
5 22 of the 0-system and a photo-electric conversion unit 23 
of the 1-system, connected to the light wavelength selection 
coupler 21, and multiplexing separation units 24, 25 
respectively connected to these photo-electric conversion 
units 22, 23, a system-switching unit 26 connected to the 

10 multiplexing separation units 24, 25, and a control unit 27 
which receives control signals from the photo-electric 
conversion units 22, 23 and the multiplexing separation units 
24, 25 so as to control the system-switching unit 26; and as 
shown in the Figure, the optical subscriber terminal device 

15 OSU and the optical subscriber device ONU have similar inner 
constructions. 

[0030] Moreover, in any of the station device OSU and the 
subscriber device ONU, the transmitter-receiver unit is formed 
by the multiplexing separation unit and the photo-electric 
20 conversion unit. The following description will discuss the 
operation of this embodiment (1). 

[0031] Downward main signals transmitted to the subscriber 
devices ONU1 to ONUn are commonly supplied to the multiplexing 
separation units 2, 3 of the 0-system and 1-system from the 
25 system-switching unit 1 in the station device OSU where 
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managing overheads are respectively added thereto so that 
frames of the downward signals to the subscribers are formed. 
[0032] These downward signal frames are converted to downward 
optical signals of 1.3|am (0-system) and 1.5|om (1-system) 
5 respectively by the photo-electric conversion units 4, 5. 
These downward light signals are wave-composed by the light 
wavelength selection coupler 6, and carried on an optical 
transmission path to the subscribers. Here, with respect to 
the downward signals of the 0-system and 1-system, the main 

10 signals of the same contents are transmitted. 

[0033] These downward light signals are transmitted to the 
light wavelength selection coupler 21 in the respective 
subscriber devices ONUl to ONUn through the light distribution 
coupler SC. In the light wavelength selection coupler 21, 

15 the wavelengths of 1 . 3(im (0-system) and 1 . Spin (1-system) are 
selected and -separated from the light signals containing the 
wavelengths of both of the system, and these are respectively 
supplied to photo-electric conversion units 22, 23 to be 
returned to electric signals, and in the succeeding 

20 multiplexing separation units 24, 25, signals addressed to 
the corresponding station are dropped, from the downward signals , 
and supplied to the control units 27 of the subscriber devices 
ONUl to ONUn. 

[0034] Here, the control unit 27 monitors the input states 
25 of the downward signals of the 0-system and 1-system 




respectively, and selects the main signal of the 0-system or 
1-system depending on disconnection of the downward light 
signal, reduction in the error rate of the downward signal, 
etc., and outputs the resulting signal from the 
5 system-switching unit 26. 

[0035] For example, in the case of the 0-system as the 
currently-used system, a light input disconnection occurs in 
this system, the system-switching unit 26 receives a control 
signal from the control unit 27, and switches the receiving 
10 system from the 0-system to 1-system so as to protect the lines 
that are currently operated. 

[0036] Here, upward signals from the subscriber devices ONU1 
to ONUn to the station device OSU are transmitted to the 
multiplexing separation units 24, 25 through the 

15 system-switching unit 26 of the subscriber device, where 
overheads, such as communication states and system switching 
information, etc . of both of the system of the subscriber device, 
are added thereto to form burst frames of the upward signals, 
and these are converted to upward light signals to the station 

20 device OSU by photo-electric conversion units 22, 23. 

[0037] The light signals of the 0-system and 1-system are 
wave-composed by the light wavelength selection coupler 21, 
and carried on an optical transmission path to the station 
device OSU. Here, in the same manner as the downward signals, 

2 5 with respect to the upward signals of the 0-system and 1-system, 




main signals having the same contents are transmitted. 
[0038] The light signals, transmitted to the station device 
OSU through the optical distribution coupler SC, are selected 
and separated on a wavelength basis by the optical wavelength 
5 selection coupler 6 in the same manner as the downward signals 
that are transmitted to the subscriber devices ONUl to ONUn, 
and converted to electric signals at the photo-electric 
conversion uni.ts 4, 5, and then multiplexed and separated by 
the multiplexing separation units 2, 3. The control unit 7 

10 monitors upward light signals on a subscriber device basis 
as well as on a wavelength basis so that the system-switching 
unit 1 is controlled to switch so as to select the main signal 
. of the 0-system or 1-system on a subscriber device basis, 
depending on degradations such as a disconnection of the upward 

15 light signal and a reduced signal error rate, and allows the 
station device to output the resulting signal. 
[0039] Moreover, the system-selection information of this 
station device and the subscriber device and the transfer 
quality (bit error rate) information of the line are 

20 transmitted to the station inspection device 9 from the control 
unit 7 through an inspection device interface. The station 
inspection device 9 informs a CE of the network of this 
information, and the CE is allowed to carry out a bracketing 
process in the event of a failure on the station device, the 

25 optical transmission path and the subscriber device by using 



this information, 

[0040] Fig. 2 is an explanatory drawing that shows the switching 
operation carried out by the control units 7 , 27 on the receiving 
system in the station device and the subscriber device. For 
5 convenience of explanation, in this Figure , the light receiving 
system of one subscriber is extracted as a representative of 
those of a plurality of subscribers. 

[0041] (1) First, at the time of a normal operation, in both 
of the station device and the subscriber device, 1.3 jam is 
10 selected as the currently-used system (0-system) with 1.5 |am 
being selected as the preliminary system (1-system) . Here, 
it is supposed that the contents of transmission are the same 
in both of the system of the station device and the subscriber 



15 [0042] (2) In the case when there is any failure in the light 
transmission unit of the 0-system (the transmission system 
constituted by the coupler 21, the photo-electric conversion 
unit 22, the multiplexing separation unit 24 and the 
system-switching unit 26) and the ' light signal of the 

20 corresponding subscriber to the station device is disconnected, 
the main signal in only the station device is switched to the 
1-system. Since the receiving system of the subscriber device 
carries out a normal receiving operation, the control unit 
27 carries out no switching in the receiving system. 

25 [0043] (3) In the case when there is any abnormality in the 



device . 
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light transmission unit of the O-system (the transmission 
system constituted by the coupler 21, the photo-electric 
conversion unit 22, the multiplexing separation unit 24 and 
the system-switching unit 26) and the downward signal of the 
5 O-system from the station device is not received normally, 
the receiving main signal is switched to the 1-system in the 
station device. This is because, since there is no downward 
signal of the O-system from the station device used for 
determining the transmission timing of the upward signal of 
10 the O-system, the subscriber device cannot release any upward 
signal of the O-system, and for this reason, knowing this fact, 
the control unit 7 on the station device side makes a switch 
to the 1-system. 

[0044] (4) In the case when there is any failure in the 
15 transmitter-receiver unit, (transmitter + receiver) of the 
subscriber device of the O-system, the receiving system 
selection of the station device and the subscriber device is 
set to the 1-system. 

(5) In the case when there is any failure in the light 
20 transmission unit of the O-system of the station device, the 
receiving systemof the subscriber device is set to the 1-system 
(since the subscriber device is only allowed to transmit the 
O-system) , and the station device also selects the 1-system. 
[0045] (6) In the case when there is any abnormality in the 
25 receiving unit of the station device, only the station device 




selects the 1-system, while no system switching is carried 
out on the receiving system of the subscriber device since 
there is no abnormality. 

(7) In the case when the 0-system transmitter-receiver unit 
5 becomes abnormal, both of the receiving systems of the station 
device and the subscriber device are set to the 1-system, 
[0046] In this manner, only in the case when there is any 
abnormality in the 0-system transmission unit of the subscriber 
device or in the receiving unit of the station device, the 

10 subscriber device is maintained in the 0-system, as it is. 
[0047] Fig. 3 is an explanatory drawing that shows a system 
switching operation for each of the subscriber devices. This 
Figure shows that in the station device, the system switching 
is carried out on each of the subscriber devices depending 

15 on the state of the upward signal from the subscriber device. 
Here, in this example, the station device is subjected to a 
disconnection of the 0-system light input due to a failure 
in the 0-system transmission unit of the subscriber device 
ONU2, with the result that the station device switches only 

20 the subscriber device ONU2 to the 1-system. With respect to 
the subscriber devices having no failure with the transmission 
state, no system switching is carried out. 

[0048] Fig. 4 shows an example of a format of a signal frame 
used in a transmission path between the station/subscriber 
25 devices. As illustrated in Fig. 4(a), in addition to 



main-signal data, an upward signal frame includes the receiving 
state of the downward light signals of the 0- system and 1- system 
of its own station ( subscriber device) and the system switching 
information of the received signal as subscriber overheads 
5 (SUB-OH), and transmits these data. The station device is 
allowed to detect any failure in the subscriber device by using 
the overheads (SUB-OH) of this upward signal. 
[0049] As illustrated in Fig. 4(b), a downward signal frame 
from the station device to the subscriber device also includes 

10 the receiving state -of light signals to the respective 
subscriber devices and system switching information in the 
station device in the same manner, and transmits these data. 
Each subscriber device is allowed to detect the states of the 
upward signal frames from its own device, classified by the 

15 systems, by using the overheads (SUB-OH) of the downward signal 
frame from the station device. 

[0050] Here, these upward/downward signal formats make it 
possible to detect any failure in the opposing devices; however, 
the switching of the receiving system is carried out by its 

20 own control unit that monitors the signal receiving state. 
[0051] Fig. 5 shows embodiment (2) of an optical subscriber 
network system in accordance with the present invention. In 
this embodiment, the redundant degree construction of the 
transmission system between the station/subscriber devices 

25 is flexibly set depending on desires of the subscriber. 




[0052] In other words, in a station device OSU, the multiplexing 
separation units 2, 3, the photo-electric conversion units 
4, 5, the light wavelength selection coupler 6 and the control 
unit 7 in embodiment (1) shown in Fig. 1 are used in the same 
5 connecting relationship, and a system-switching/multiplexing 
separation unit la is further used in place .of the 
system-switching unit 1. 

[0053] In addition to this redundant construction, another 
redundant . construction constituted by a 

10 system-switching/multiplexing separation unit 11, 
multiplexing separation units 12, 13, photo-electric 
conversion units 14, 15 and a light wavelength selection 
coupler 16 is installed. 

[0054] Here, the system-switching/multiplexing separation 
15 units la and 11 input . and output a main signal through the 
multiplexing separation unit 10 . The multiplexing separation 
unit 10 outputs a signal from the subscriber device while 
synchronizing to the 0-system/l-system based upon the 
switching . unit of the receiving system in the 
20 system-switching /multiplexing separation units la, 11 and the 
selection of the subscriber, so as to distribute the signal 
to the subscriber device to the 0-system/l-system. Here, the 
light wavelength selection couplers 6, 16 are connected to 
the light distribution coupler SC. 
25 [0055] In such a station device, as shown in Fig. 6, depending 




on the degree of necessity for the anti-failure property to 
the transmission path of the subscriber, selection is made 
from the following devices so as to be connected: a subscriber 
device 0NU1 having a construction without a redundant property 
5 between the optical distribution coupler SC and the subscriber 
device, a subscriber device 0NU2 (the same construction as 
embodiment (1)) in which a pseudo duplex process is carried 
out between the station/subscriber devices by using a light 
wavelength multiplexing operation, and a subscriber device 

10 ONU3 in which selection is made between the duplex process 
between the station/subscriber devices by the light wavelength 
multiplexing operation and a doubled construction of a transfer . 
capacity between the station/subscriber devices. 
[0056] With this arrangement, in addition to the redundant 

15 system of the O-system/l-system by using the wavelength 
multiplexing operation of the above-mentioned embodiment ( 1 ) , 
the station device is also applicable to a subscriber device 
that has duplex constructions to the respective wavelengths 
and does not have a redundant construction. This is because, 

2 0 as described earlier, the subscriber device having no redundant 
construction inevitably requires a downward signal so as to 
be synchronized to an upward signal. 

[0057] In other words , as illustrated in Fig . 6, the subscriber 
device ONU3 is selected between a construction in which the 
25 communication path between the station/subscriber device of ' 
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the wavelength-multiplexed O-system/l-system is utilized as 
aredundant construction for communication having a high degree 
of importance and a construction in which, with respect to 
a communication that does not give so much importance to the 
5 anti-failure property, a transfer capacity that doubles the 
transfer capacity of the redundant construction is obtained 
(a construction in which main signal data in light signals 
of two systems (1.3nm, 1 . 5jam) are combined into one line). 
In the latter construction in which the line capacity is doubled, 

10 the line capacity is expanded or contracted from the 
communication state of the O-system/l-system based upon an 
instruction f romthe control unit so that the line is protected. 
[0058] Fig. 7 shows types of respective subscriber devices, 
their operation modes and receiving current systems, in the 

15 case when n-number of subscriber devices, which is greater 
than the example (three) of Fig. 6, are installed; and for 
example, the subscriber devices ONU1 to ONU3 are the same as 
those shown in Fig . 6, a subscriber device ONU4 is of a redundant 
system/line-speed increase selectable type with "an increase 

20 in the line speed" being set as its operation mode, and a 
subscriber device ONUn is of a type having "a redundant system" 
with the receiving current system being set to the "0-system" . 
[0059] Such subscriber information is stored in the control 
unit 7 of the station device, and based upon this information, 

25 by using time slots assigned to the respective subscriber 



devices using the TDMA system, the control unit 7 executes 
the operation modes of the respective subscriber devices by 
automatically switching and selecting the 

system-switching/multiplexing separation units la, 11. 
5 [0060] Referring to the example of Fig. 5, in accordance with 
the time slots assigned to the subscriber device ONU2, the 
control unit 7 selects the system-switching/multiplexing 
separation unit la while it does not select the 
system-switching/multiplexing separation unit 11. 

10 Consequently, the multiplexing separation unit 10, the 
system-switching/multiplexing separation unit la, the 
multiplexing separation units 2, 3, the photo-electric 
conversion units 4, 5 and the light wavelength selection 
coupler 6 are operated together with the subscriber device 

15 ONU2 as a redundant mode. 

[00'61] Moreover, in accordance with the time slots assigned 
to the subscriber device ONU3, the control unit 7 selects the 
system-switching/multiplexing separation unit 11 while it 
does not select the system-switching/multiplexing separation 

20 unit la. Consequently, the multiplexing separation unit 10, 
the system-switching/multiplexing separation unit 11, the 
multiplexing separation units 12, 13, the photo-electric 
conversion units 14, 15 and the light wavelength selection 
coupler 16 are operated together with the subscriber device 

25 ONU3 as a line-speed + increase selected (capacity increase) 




mode . 

[0062] Fig. 8 shows a flow of a downward signal at the time 
of the line-speed increase selected mode, and Fig. 9 shows 
a time chart at this time. 
5 [0063] In the station device, supposing that the speed of a 
main signal (1) given from the multiplexing separation unit 
10 (not shown) to the system-switching/multiplexing 
separation unit la is "2F", the speed of a signal (2) sent 
to the multiplexing separation unit 2 and the photo-electric 
10 conversion unit 4 and the speed of a signal (3) sent to the 
multiplexing separation unit 3 and the photo-electric 
conversion unit 5 are set to "F" . 

[0064] These signals (2), (3) are waveform-composed by the 
coupler 6, and sent to the transmission path to form signals 
15 (4), (5) respectively; however, since these are 
wavelength-multiplexed so that the speed thereof is set to 
"2F". 

[0065] On the subscriber device side, these are 
waveform-separated by the coupler 21, and allowed to pass 

20 through the photo-electric conversion unit 22 and the 
multiplexing separation unit 24 to form a signal (6) having 
a speed of "F", and these are also allowed to pass through 
the photo-electric conversion unit 23 and the multiplexing 
separation unit 25 to form a signal (7) having a speed of "F" . 

25 These signals (6), (7) are multiplexed in a 
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system-switching/multiplexing separation unit 26a to form a 
main signal (8); however the speed of this main signal (8) 
is "2F". 

[0066] Therefore, in the case of embodiment (1) of Fig. 1, 
5 since the signal (6) or (7) is selected by using not the 
system-switching/multiplexing separation unit 2ba but the 
system-switching unit 26, the speed of the main signal (8) 
is "F"; however, in the case of embodiment (2), the speed is 
set to "2F", thereby indicating an increased line speed. 
10 [0067] Fig. 10 shows a flow of the upward signal at the time 
of the line speed + increase selected mode, and Fig. 11 shows 
a time chart in this case. 

[0068] As illustrated in Fig. 5, the station device OSU and 
the subscriber device ONU3 have mutually symmetric 
15 constructions; therefore, although the signal direction is 
reversed to the example of Fig . 8 and Fig. 9, the other operations 
are the same. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
20 [FIG. 1] Fig. 1 is a block diagram that shows embodiment (1) 
of an optical subscriber network system in accordance with 
the present invention. 

[FIG. 3] Fig.. 3 is a drawing that shows an example of switching 
of a receiving system (in the case of each subscriber) in 
25 station/subscriber devices in embodiment (!) of the optical 




subscriber network system in accordance with the present 
invention. 

[FIG. 5] Fig. 5 is a block diagram that shows embodiment (2) 
of an optical subscriber network system in accordance with 
5 the present invention. 

[FIG. 17] Fig. 17 is a block diagram that shows a conventional 
completely duplexed subscriber transfer system. 

[FIG. 1] 

10 Embodiment (1) of the Present Invention 
Optical distribution coupler SC 

ONU1 Optical subscriber device (Redundant construction) 
ONUn-1 Optical subscriber device (Redundant construction) 
Optical subscriber terminal device (Station device) OSU 
15 1 System-switching unit 

Main signal 

2 Multiplexing separation unit 

3 Multiplexing separation unit 

4 0-system photo-electric conversion unit (OE/EO) 
20 5 1-system photo-electric conversion unit (OE/EO) 

6 Light wavelength selection coupler 

7 Control unit 

8 Inspection device IF unit 

9 Station inspection device 

25 Optical subscriber device (Redundant. construction) ONUn 

18 




21 Light wavelength selection coupler 

22 0-system photo-electric conversion unit (OE/EO) 

23 1-system photo-electric conversion unit (OE/EO) 

24 Multiplexing separation unit 
5 25 Multiplexing separation unit 

Main signal 

26 System-switching unit 

27 Control unit 



10 [FIG. 3] 

Switching Example of Station/Subscriber Device Receiving 
System (for Each Subscriber) 
Station device receiving system switching 
0-system 
15 1-system 

:Current selection 

Input disconnection state of 0-system light of station device 
due to a failure in 0-system transmitter unit of ONU2 . 
System switching only in ONU2 

20 

[FIG. 5] 

Embodiment (2) of the Present Invention 
Optical distribution coupler SC 

Optical subscriber terminal device (Station device) OSU 
25 la System-switching/multiplexing separation unit 




Main signal 

2 Multiplexing separation unit 

3 Multiplexing separation unit 

4 0-system photo-electric conversion unit (OE/EO) 

5 1-system photo-electric conversion unit (OE/EO) 

6 Light wavelength selection coupler 

7 Control unit 

8 Inspection device IF unit 

9 Station inspection device 

10 Multiplexing separation unit 

11 System-switching/multiplexing separation unit 

12 Multiplexing separation unit 

13 Multiplexing separation unit 

14 0-system photo-electric conversion unit (OE/EO) 

15 1-system photo-electric conversion unit (OE/EO) 

16 Light wavelength selection coupler 

Optical subscriber device (without redundant construction) 
ONU1 

Photo-electric conversion unit 
Multiplexing separation unit 
Main signal 

Optical subscriber device (redundant construction) ONU2 

21 Light wavelength selection coupler 

22 0-system photo-electric conversion unit (OE/EO) 

23 1-system photo-electric conversion unit (OE/EO) 




24 Multiplexing separation unit 

25 Multiplexing separation unit 
Main signal 

26 System-switching unit 
5 27 Control unit 

Optical subscriber device (redundant construction/increased 
line capacity) 0NU3 

21 Light wavelength selection coupler 

22 0-system photo-electric conversion unit (OE/EO) 
10 23 1-system photo-electric conversion unit (OE/EO) 

•24 Multiplexing separation unit 
25 Multiplexing separation unit 
Main signal 

26a System-switching/multiplexing separation unit 
15 27 Control unit 



[FIG. 17] 

Complete Duplex Subscriber Transmission 
Optical subscriber terminal device OSU 
20 0-system OE/EO 

1-system OE/EO 
' Optical distribution coupler SC-0 
ONU1 Optical subscriber "device 
ONU1 Optical subscriber unit 
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them to the photoelectric conversion parts 22 and 23. A signal 
addressed to a self- station is dropped in the multiplex separation parts 
24 and 25 and it is given to a control part 27. The control part 27 
selects the main signal of the zero system or one system and outputs it 
from the system switch part 26. 
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S6KWia«^<^tt»A#wisllftJCfi«<o»a^ J: 0 

60 



jtfflAf **ai (ass) osu 



QUI mtttl «WW> 




/ 

(MMU fi»***«:W^r*»«>aiA*§6K«:* 

ttass«» t tt^esitt * ton wri* btiiz.it* 
[MM 2] mmiic*i^-c, 

1hZ>^t*%fWit Lfc3iaiDA#*y hI7-^WA 0 
(MM3l MM13U*2«C*3I^T, 

[MM4] 3t»**-T-«:fflv^T«koftiA#J6IB«r* 

e*M**ux»as«u:iR*Lfc3taiA#-*y M7-* 

tt ASBis «t tWSD A#J8«3ft« , 

*tbic % 

(MM 5] M*4(4lC*S!r*-C. 




(2) 11-12 2 17 2 

[MM 6] M**4Xtt5^*3^-C. 
ttM»«i5, Sft^flS5r^-r^PA#^--^<^y KSrW-T 

4: fclc**DA#SS««>«ri«c#*-*-*J:5«cM 
*W«/#«»«l»«:»J>p-*-S fc«xo#ADA#36K*Jc 

LfcftftlA**.? h!7— ^^fA 0 
[MM 7] »*J|lM60^fnM^l/^, 

*0A#-*y h 17 — tri/X^J*. 
[MM 8] H#«lM7m>fW:j3^t, 

l»B«)lt6atlf»»] *JBWtt3fc»A#*y h!7- 
*y h57-^«ricW3teADA#-*s/ K!7 — ^ix^^AtcBI 
[0 0 0 1 ] 

5*DA#^#UTtt, [3 l 2 tc^-rtn < , MEX^ 
fct«c»ST*r«*-t-S*aiA#»»ISM (HT, ¥tc 
A^B£bfr-f£) OSUi: 9 1 *fl lc*7 7-f^OF 
S:KRLT»^Jfc«PA#3SB (BT, ¥fcaoA#3SB£ 
bW-ffi) ONUJCj:f93fe*DA## l~#NS:i|XSi-5 

[0 0 0 2] jC«f««>ii«*:ifc*t-#-53fcaiA# 
(WT, »lciDA*fcb*i-5) friR*-rs*y M7— 

5 0 

[0 0 0 3] C^^>/3WAf*y h? — ^>*5r 
A-ett, n«Bj:»iA*MBIIIIcftMM^&AS^ 
Kfi-&» U^-'^7 P 7-) SC£:R«\ ^ST<b5t 

40 *77>f^oFii»Ru sc*>.b#ap 

A## l-#n*-C*J0Affffl©3t77'f^OF2S: 

[0004] *»E«*»scTtt, msTA^tn* 

[0 0 0 5] ±BOJ:5a*aiA**y M7 — ^S/*^ 
Atc^o^r, «»<o*d!iaA#-C i *<o*easB (*7r 

±.ic&m<titft : ?m&. »A#iSB*»fe»sfiB— 

50 (OiDIIW^^o^ hSrfflfl STTT I* 



m 

3 

1felZ-~fZ>T DMA (Time Division Multiple Access) 

mmmf)-hMA^mm^<DTK>m^cnr dm en 

me Division Multiplexing) KOTLfcTCM (Ti 
me Compression Multiplexing) ^T^^ffl^^4xTl/> 

[00 0 6] 13 1 4 (C^-T J: 9 fC, Tt/IPA# 

A##l, #2i:^LTDMM"C4x.^ t«JPA# 
#1, #2^e>**A#»*J6IBOSU^«>±i?«-»7 

[0 0 0 7] ^Oip/jlTCM^lCiJ^rit 

9, ^KtttADA#JSB*l»l»-»ltt"*-6*feJ-lt 

maizm^xftm*<D&m&m&n?i?tttt^isxT 

[0 0 0 8] 

[0009] L^Lftd^, ##E*S£«a> 

[0 0 10] ^"Ctt, Hll 5M1 6 

ic^f <fc 9 tc, K S.tcJ: 9 0»J^fiW**J!iflA#SSBON 

*U l^i:*»iaJB*»^iR*StLTv^S*aJA#3Sfi 
ONU 1 <o±0 7U- AiUfRLTiifll frftflFlTLS 

[001 1] *^»«KB^tt«<f* s JtlRWIIII*ftw*c 
**PA#«B<oWSFB*tt3^A#3$fi<o«adS 

[0 0 12] wJxboraH^WJKt It, Bl 7lC7n-r 

[0 0 13] «or**Wll »tt***t:Jflv*T** 
<D*BA*S6B*r*ea*«r* Lr JB»B«ciR# Lfe*AD 
A#*y M7— ^^fAtfcv^t, h"Cftfei£ 




(3) 11-12 2 17 2 

[0014] 

«SSB*5j:t/*aA#SSB^ m SVMcttftoAft&fll 

[0 0 15] *»WJCi3l>Ttt. ^SB*J<t 

t^JUDA^ISB^^rtt^ixififtoaftS 2 *««_hO«£ 
«»«:RJt, -t^aft^iSSWffl^AttJ^ttl^jte 

ft«*a»'<* 
[0 0 16] * It, .*5-o©jttfcfflv^JBKI- 
^PA#^©F«1coiljf M^tW^aWt^MMt 

20 &fa±£ltX\'*Z>o 

[0 0 17] ft*s, ±B03R«#tttt, tt±flr#«:K» 

6. 

[0 0 18] ±E<oSJ»»tt, S«ttffiS:^i-AD 

[0 0 19] -T/jst?*,, ^Erix^ixo«fi^«SSB-*DA 
#S6BIWoa«ttlB 0fcA**tt* try H»9*»). k 
*««nM8f*0E^— »<^s> Kic* 9AlA#9SB^&Mtt 

io *^a«tti»«:iR*L. wwKiasii-*. ft^riw 

[0 0 2 0] *»W^«5*iDA#-*2/ 
«>^^A^*5»tS»JSB*5J:t/»PA#SSBtt, 

xm*/£>m&imk* zm&mmmz-zkktic # 
&ww/&mftmmzmm£tixm3E.m^*mti-rz£> 

40 mmmk. #a»Aff-eift(UL^Sfftttt<:B«L0E 
[0021] -ttefr-h* z.<nmk<nyt$L&%m^tLmm 

b-ap A#asBBna«^<^ f^p a#§^^^- ^> * 

50 «KB-»A#S6B*ft»©«**fcJ:oTtt, 



-3- 



5 

[0 0 2 2] ±K<z>Sfc»#/#fi#«»tt, tt±«*Sr 
[00 2 3] *fc±KOf»HPtttt, S«ttffi«:^-r*DA 
Kd 3/ ^Xtt'f hiT<5 <t <t fc(d**DA#36E<o« 

A^#*aA#isKS^»i9aT^^'rA^0 3/ kdhmr 

[0 0 2 4] Se>i:±B^Sa»»tt, 
»-««;«*«oJC«l«:fT.5*«*lfttt4:, -C«*i"5 
[0 0 2 5] £ blC±ia<Z>3t*:/7tt, SESSfiaSOig 

"OSS. 
[0 0 2 6] 

b? — ?i/xTJ*<nnM&\ CD Sr^-T, .»«<o*ADA 
#»*BSB (»3£fi) OSUSt/ttAf^I UJPA# 
SB) ONUl^ONUn{^nfm.3/im(0^), 
1.5^m OS) <Dft$L&$:m\<^xm/toK%?%<nmt £ 
TDMA/TCMMibMiaottf3 2 SSt^fi 

[0 0 2 7] 3fe*DA#j»«SSgBOSUtCfcV> 
"Cli, «*«4*«#*r0*aiJ«13Rlc»|«i-Sfc»© 

t k^wmu i -o^t ^zftm-rz o x<o#s^ni 

»&lM»<0*S;#«aJ3£. #S»««2. 3fc**t 
^ £ fcl£flDA#Ma» # 

«c*«iLT#fi»nt«2'. 3tc-^;t£o^(oftm^mstf 

(OE/EO) 4, 5<b, wtLb^*«:9S»ffl4 i 5(C 

2, 3-C»«Stt^fBiJW«^3feut|c:*«ae»tt4 i 5t 
«ffl*ftfc»]»«#S:A;*J LTm^#^ 1 S:«1 9 #x.5 

jtae>oiw«i«#*rm/3i-siiPj«i« 7 ^ % mmi® 7 

SftfcBMMW ^-7x-^SP8 bXMf&ZtiX** 

So 

[0028] ^ sa«B>r^^-7*-^»8«i^ 

[00 2 9] 3fe*0A#»i»lfiBO S U fc SMHEja-frSS 
C LX^ S Jxfc#flD A#JgfiO NUl-ONUn 




(4) »BW 11-12 2 17 2 

0Stf>ft©^&gfl2 2RtM ^C03tm^lSl^2 3 <t, CI 
n^(07tm^mgi52 2, 2 3iC*ti*?tl&fgt£tltz0>m 
»2 4, 2 5<h. wJxbO>£ltfMlgtt2 4. 2 5C 

uatL&tiitxwmm et* *miEgiffl2 2, 23M 

#S#8ISfl 2 4, 2 5 ^P>O»J«»««-S:S«t-C*S0#» 
2 6^»J»-T5fci6^fBi]»ffl2 7 fc-C«rt*nr*5 9,' 
®*»bt>*»-5 J: 9 (c*JtaA#»«KBO S U i5fe*DA# 
8io nu t Ltt>5. 
[0 0 3 0] 1MO S U&l/APAtSlONU 

ftttfcflWtL-C^*. rwHtfcM (1) eoftfls 

[0 0 3 1] ADA#3£BONU l-ONUnlCfiiS*il 
<b0S, l*-t*L-t # tL^#a:5J'«ffl2 i 3{C^il(C^x. 

[0 0 3 2] :©T*)«t7i/-A|i*«**a4, 5 
tc«toTT«ttt^:tt«fi*51. 3/im(0*) > 1.5/im (1 

—^bix>5o **J, OS, l*©TO«tttHi:rt* 

[0033] CCOT^ ft«-5§-«:3fe#R*S£« SC^I 
X, **DA#3SBONUl-^ONUnJC*5Jt53tafefia 
tR#:/^ 2 1 meSISftSo ^^)«fIW/721 
■Ctt, (Mm<O^S^^A//c^f-^ c t ;, ^^1.3/xrn(0^) 
v 1:5mbi US) U *ix*tL*«aE*» 

2 2,. 2 3(^X.tMI^IL, ^<^fi#8f£Sfl2 
50 4, 2 5-eT9«»*»&"a»38«>«»36 5 Koy^ , Stt, 
*DA#SSBONU l-ONUnO*J»pfflJ2 7 (C-^x. P>*L 

[0 0 3 4] ;iCt?WJ»«fl2 TfiOMU 5 !^^ 
JxOT0«*OA*tt««:BaLr*5 5, T9 36»t 
Bf, TO«*«0*WkftWcJ:>) 0SXtelS<o£ff 
#4:iB«L-cSffl#«2 6a>e>aWr*-5o 

[0 0 3 5] #J;ttf, 0**sgi«i:ftorv*5i:*^r 
^Xfc#A*Wa*iB*fc*fi\ »«J*«fR 2 6 tt«J»«R 2 

[0 0 3 6] — MfglONUl-ONUn/j^ 
»SSBOSU^±9«*ttAPA#«B^*«J#«2 6 
^riioT, OS, l*ro#I»(Bil2 4, 2 5t'JDAf 

1^2 2, 2 3fC£oT*ftCTlASBOSU^0) 
[0 0 3 7] 0^, 1 *0*«*tt*«fiiS«*^7 2 

itc^o-r^S^H, sssbosu— <^*fii5sasjc*-fr 
so bns 0 **5, T9«*tWii:, 0 Ik. l**>±9« 



_ 4 _ 



7 

[0 0 3 8] #5MBj&&» S C Sr&T fgSO S U —45 
Unl^^fc^tW:, ^9 etc J: 

6 0 IW»tt 7 tt*DA#*«», M»c_h9*«*«B 
J: 9, *DA#SSH»cO»Xttl3Ro±«»*raiR-r5 

[0 0 3 9] r^«»B*5 J:a«aiA#iSK^*a 

KffifflL lHl^co{5iSn 0 pK (try hM9 4B) «a«WJ»ffl 

^#(ci§iiu Kfift^ttCOflMRfciJiOJBSfiB. 
i£fc, ttA^B^WSW^WO^t'SrlTiwi^lB 

[0 0 4 0] H2f±^36B*5J:t/J!JDA#3SB«c*5«t5S 
2 7»cJ:««»ftf^«:«WUfcia-C*> 
5o ^HfcmW^ffiS-b* "«8dnA#<7>3te£«**r«: 
* It 1 *DA#«ciov^rft#Hl Lfct>co-e*>So 

[004 1] ( i ) *-TjE#b** Mttfljs J:t«DA#« 
■H*ttl.3tfmisaffl (0*h (1 

&) brai«**bri^s. aimrtStt»»B& 

[0 0 4 2] ( 2 ) iHJA#3SB*> 0 »<0*iS«ffl (# ^ 

72i, %m&m&2 2, *i»n»2 4&t;*9if» 

ftofc»*, JMM<0* l 
©«»«rt¥ 9, .ftiA*J8B0>3Kflr *ttiE#K:»» "OS 5 
*>-e, M*Ptt2 7tt$«*<o«J««rfTt>/j:^^ 

[0 0 4 3] (3) ^PA#^BO0^^ff^ (#>^ 
2 1, M^2 2, #1»«»2 4MS9IS»2 

0 0 «#j&s&v*fcaMjDA#3£fite 0 5&<E>± t> ft # 

*r»m-e#ftl^>e>»i6B«<Olll<««B 7 *s^ttS:*P D . 

[0 0 4 4] (4) OXo»A*KB<0»5MNt 
+ Kjfe»#£i:fc»8\ ^Kfi*3j:t/ADA# 

»B<oS«*a«tt l TkbteZo 

(5) »J*B«>0*o*i55«ttfc&i:fc»*, £DA#i£ 
B«>a«*tti*iftO C*DA#ifiB3^iS«-C#6«>A s 

[00 4 5] ( 6 ) JMSB<Og«»fcL«#as£ 




(5) ftfflW-l 1-12 2 17 2 

(7) a3Sfi<oo*a6S«»* s a#i:«:ofe»&, jsk 
B*J J:t/APA#KB^S«*ttW*i: 4> l » t ft 6. 

[0 0 4 6] C(DJ;^^ AlA#iSficO0»aS«»XI± 
m$m<r>$:inmiRK<Dk$<D^ *PA#^Bti0^o 

[0 0 4 7] B3l±»PA#3SBSw*«]#^ov^-cttM 

ttflUCfcoT, *BA#»B*^)*«]»*:fT 5 C i: fc^ L 
TV^o ft*3, r*>«T?tt, ADAfglONU 2<D01k 

bft*)s S3SBt?ttci^A#3fiBONU2 0^l**c 

sjosfs/c^s. e^ffi«cp«iM^Mt^A#i^H(c*f 

LTttSRQttlifffrft^. 

[0 0 4 8] E4tt»/*DA#3SBia!<oeiil»-CfflV^5 

(a) ic^-r ^ pic, ±^om^y \s— Ma*±m 

9<r>mzM?<%*—'<^y K (SUB *OH) 

M (*DA#38B) <D07h, \7k<DTVytm^<n%:mftM 

20 %<Mt— y<^y K (SUB • OH) «t 9 APA#^B^ 

[0 0 4 9] mm (b) K^rj; ^SSB**?>»DA 
#SSB^T9«#7U-AictWIWcJBJfiBfc*3»t5 

*ii*tuom a#«bk*m- 5 *» t 

WWaSrfiiS-rSo »A#«B^M*«Ba*bT0«# 
7 A0>*-— K (SUB • OH) tC<fc 19 g^tf* 

^>o_b «9 ft ^-7 u—Aco^jcottffi^^m-r s ^ t as-c 

[0 0 5 0] ft*> % ^tib(D±.*) y 
30 Hi»rtU6B«)l»»«:»*ii-6wi:*-C#a*, 

[0 0 5 1 ] II 5 tt*»Wfc« 5 */WA»-* jx h !7— ^ 
^^AcoHfiS^J (2) Sttf-To w<o*ft«tt, ^/*0 
A#3SBra^eai*^%«aH«fi)c«:ADA#^*ffl«c «fc <9 

[0052] i-ft^*>, mmmo s uw, ikotl 

Ac^tts^l (1) «C*3Jt-5#fi»«»2. 3, 3t«*»SBJ 
4, 5, *»ilR*r7 6, >5LU ? WSf5 7^js]cm^ 

[0 0 5 3] rtt&<03C««*K:iDAT*«i»/*B» 

«t« 1 1 <t , #m»sia 12, ut, ytmM&m* \ 

4, 15i, MfilW^lBi^^t^ ^ 

[0 0 5 4] ^ Lt, 7&®m/&mftf&n laMl 

&m9r%m 1 0 ^«j#/*fi#««R la, nicfc 

50 <ora«*:«ii9*DA#iSfiA>e>^«#«rtti*L. ^JDA#^ 
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9 

/^io, TtRSjltR^^^ 6, 1 6 tt*»Efe^« S C \C 
mtgtZtiX^Zo 

[0 0 5 5] rcoj: floA#a>e26fcic# 
/*DA#S*HIB«)-m«*r1T5aiA#S6llONU2 (31 

ffipj (i) tmm<omf&) . 6/^/ 
[0056] mic*^ ffim&M*±m<Dnmm 

(1) CO^^#fi(Cj:5 0^/l ^Oju^r^t^JD^, 

«rfe*v^DA#3SKtc»iC^Tffit Ltt^. r*U*, 7l 
fttft** fcfc*v^figiO*nA#KK-ettWi* Lfc £ *> 

[0 0 5 7] -rtfit>h* ADA#^©ONU3*iH16tC?n 
-T£?tc, RS^SfbU/c0^/l^(^^/AaA#3SH 

(1. 3 /xm, 1, 5 /i m) (£>*fg-5§-^?>£{f * 
Sr*iaTl*^lHlj»ti-S«fiic) 5 J: 5 Kb 

[00 5 8] El 7 tt, *DA*KK^ia 6 <D&\ ( 3 ffl) <t 

o#v^niB»it^^ri^»^#j!niA#3SR^aa^ 
tsioNu i -onu 3&m6<om&tmmxh*) % 

riHliUaffiitJDJ' SrlbfMr- K.t U ADA#^BONU 
[0 0 5 9] r^J:5*^A#«*i»SSH^»J»«7 

LtTDMA*aia oa o atfc^-f d y h-c«j 

tfPSS 7 tt**DA#3SB^»fP*- K£^#/#tt#8f£ 
[0 0 6 0] H 5 X_tf, ADA#3£MONU2tC 

»1 a i:#S»«i^S2 l 3t*«K*«fR4, 5i*8ft 
SR*^ 6 fcjftSTC**— Kfc LX^AfglONU 2 




(6) »BB¥l 1-122172 

70 

[0 0 6 1 ] iS.it. ^A#»KONU3lC»l0 5!§Tfc:* 

#H£& i o t nkwrn/ttfttm 1 1 t &m&mi$ 1 

2, 13i:3tt^Ml4, 15i*8SI«*^7l 
[0 0 6 2] El 8 ttls]#jgftl#^»«-=e-- Kfl*0>T 0 ft 

[0 0 6 3] »SSKlc*3lf^T, ^W10 (El^-tir 

OifiSSr T2Fj t-TSt, 5MBt» 2 &t/3fe««« 
,«S 4 Cii£<bix5{f4§-® £ &m#ffiM 3 &05*«3ESI« 5 

[0 0 6 4] CiX^COlf-^-©, <S)te*77 

[0 0 6 5] ADA#^BiRfJfC*5^rtt, ^^721 
20 JfcSiX, **ae««2 2Xtf*l[»Ktt-2 4 4ra*U'C 

#a»««2 5*a*u-cia« tfj 

£*L&*>«#®. ®li*W/M»(Bll2 6a'C*I 
FJ T*fc5o 

[0 0 6 6] ftot, BI1(Z>|MS« (1) <DW&\Z, 3h 

wm/&mftwm2 b a^*i/«c<*«#«2 e^^^r 

TFJ -Cfcofcas, H«S#J (2) T2 

[ 0 0 6 7 ] EI 1 0 telEJIiiia+^MglR^— KB*0>± 
«3W»^attL«r^L"C43l9\ Ell 1&Z<D!#<D?'( 

[0 0 6 8] E15td^Lfc^4oi9, igilOSU^A 
[0 0 6 9] 

*<oa*oiss«»^Aw*tti*o*eas»8jc:aE 

g^g^ix. JBJ6B-aA#JSKIBJii««Wft5Cft*a 
s66— o(Z>KfiS:ffli^c«3SB-»0A 

^^>3teiS^co2m^t:^El , 9> ttT«-AnA#8ttW<o 

50 t5o 



II 

[0 0 7 0] *fc*DA#KB^iS«»^»«l6*lcJ:5 
^T*£5 0 SbK-tt, *DA#iSH«-**<Oii«lcW»*$ 

[0 0 7 1 ] «»co*i6fi«:fflv^»3g|l-iHlA 
#S§BIBl«ff liAO A*<als!it6:ri:ftfi<z>Kafc: J: «9 7l 

•9, *«C/^aiA#IB^«*3ft s prffii:«:S. 

[13 1 ] #»^«<5#dHlA#* y b y — 2 v/^fAO 
HJ&^J (l) Sr^L^py^B-CfcS. 

[H2] *»Wlc«5*aiA#*y M7-^^fAtO 
3I»« (1) lC*5»*»/*DA#ISIl<Oa«*«)«»fl 

(l*DA#co»*) Sr^L^H-CfeS. 

lm 3] *»WJC«S*JPA#-»y hl7 — ?is*TJ*<D 

nmm ( 1 ) icjsit5»/*iA#i6iioa«5R«>«)»« 
(anA#fc<o»£0 &**Lfcia-e*>£. 

[14] *«Wtc«63t*DA#*y h!7-^ ^xAco 
^lffi0»J«cffll^^5^/ADA#^©^<Ojl^-7U-^(O 

[15] ^XHCCffiSJCAlA**? h^— 9is*TJ*<0 

mmm (2) sr^Lfc^oy^ia-cfes. 

Hifo^J (2) «cfflv^btt6»A#KB«>3i:**ia««:^ 

[HI 7] #»W^«5*»A»*y hC7-^^^AO 
(2) ^ffl^P>tbS«»»CilX**tL6»lA#« 

[H 8] *^l^tc«5AMA#^y M7 — 2^*7- J*<0 
IM9] *»WJC«6**PA#-*s/ M7-^^rA© 




(7) 11-122172 
(2) ICfe«tSlE]j»iifiitJ!HliB««F^T9«*<Z> 
[Hi 0] *»Wlc««5*ADA#-*y h !7— 

o^ffi^j (2) «csott6ii]«aa*apiiR«p<o±9«# 

[Hi 1] ^{^6ttAf^y h!7-^^fA 

^^ffi^i (2) iz&rtz®mmmmimm$i#r<o-t>)m^ 

[112] «*«>*J!lDA#* 3/ h!7-^^f^©M, 
[Hi 3] ^^yv/^Af^s/ h t7 — ?i/**r 
[il4] TDM/TDMA7l/-^(D^^Af-t-h 
[Hi 5] ««05^nA#3£B<o|««tt&KniB (1) 

[Hi6] '&te<DftMA%mm<nm&mR%Lwm (2) 

[Hi 7] '&&<D^±-m{ktoA%Bmi/* "t-J^&tf L 

[«#<0R91] 

OSU JftbPA#ft*B»B (»«■) 
ONUl-ONUn 3t*DA#iSfi «JDA#36fi) 
SC • #^7) 

1,26 %9J«ffi 

la, 11, 26a *ffl#/#fi#HI» 
2, 3, 12, 13, 24, 25 
4 , 5 , 2 2, 2 3 **agift« 
6, 16, 2 1 
30 7,27 Wm% 

8 e«s£B>r>'*7*-*tt 

9 ^Kt&3£® 

1 0 &mft%m 
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(8) 



11-122172 
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